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(54) Preparation method of 5-azacytosines 

(57) The solution falls within the area of production of anti- 
secretory compounds. The production process based on 
this solution enables the production of large amounts of 
the substance, having the general formula I, where R 
means hydrogen, alkyl Ct to C 6 , or phenyl, in high yields, 
as well as in a very good quality. The production process 
based on this solution consists of warming up of 
amidourea salts with orthoacid esters in the N, N - 
dialkylamide environment. 

Cs 269 077 B1 

This invention refers to the preparation method of 5- 
azacytosines, i.e. 4-amino-1,3,5-triazin-2(1H)-ones, having 
the general formula I 





H 



where: 

R means hydrogen, alkyl with 1 to 6 carbon atoms, or phenyl. 

Some compounds with the general formula I show anti-secretory effects in mammals, and at the same 
time, they significantly reduce the occurrence and extent of gastric ulcers at doses which are non-toxic 
to the body. In this manner, unsubstituted 5-azacytosine, at a dose of 30 mg/kg body weight, restricts 
almost to 100% the development of experimental gastric ulcers [Cihak, Piskala, Korbova, Cizkova, 
Kucerova: Experimentia 42, 32 (1986)]: Certain 6-aryl-5-azacytosines inhibit the development of 
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experimental gastric ulcers by 41% to 86%. [Hurai, Oochata, Aoyagi, Ueda: Jap. Pat. Explanatory 
document No 7 670 780 (1976); Chem. Abstr. 86. 29889 h (1997)]. 5-azacytosine is also a significant 
intermediate product for the production of cytostatically highly effective 5-azacytosine nucleosides (5- 
azacytidine, 2-deoxy-5-azacytidine and 1-6-D-arabino-furanosyl-5-azacytosine). 

5-azacytosines may be prepared by partial hydrolysis of 2,4-diamino-1,3,5-triazines, by cyclisation of 
acylamidinoureas, condensation of cyanoguanidines with acidic anhydrides, as well as oxidation of 2- 
amino-4-mercapto-1,3,5-triazines, or by reaction of acyl urethane with guanidine (Smolin Report: s- 
Triazines and Derivatives, Interacience, New York 1959). In addition, 5-azacytosines can be prepared 
by ammonolysis of 4-methoxy-1,3,5-triazine-2(1H)-ones [Piskala, Gut: Collect. Czech. Chem^ 
Commun 28 1681 1963], or by cyclocondensation of amidoureas with various derivatives of 
carboxylic adds [Piskala: Collect. Czech. Chem. Commun. 32, 3966, (1967)]. The best results have 
been accomplished with the use of dimethylformamide dimethylacetals, or orthoacid esters With 
regard to the high price of dimethylformamide dimethylacetals and poor availability of dialkylacetals of 
other dialkylamides, the use of orthoacid esters, which are much cheaper and generally available, is 
more suitable from the production viewpoint. Lower reactivity of orthoacid esters is a certain 
disadvantage because higher temperatures (around 150°C) are required. Since the free amidinoureas 
are unstable at these temperatures, byproducts are created, resulting in a reduced overall yield and 
the quality of products obtained. 

By further study of this approach for the preparation of 5-azatytosines we found that the above- 
mentioned deficiencies may be eliminated by the use of amidourea salts with mineral or carboxylic 
acids The reaction of these salts with orthoacid esters takes place surprisingly easily also at lower 
temperatures, ensuring high yields and good quality of end products. The best course of this reaction 
was observed when using N,N-dialkylamides as solvents. The reaction was proceeded by warming up 
to a temperature of 100°C to 120°C (bath temperature) but this reaction was slower also at lower 
temperatures. For cyclocondensation, orthoacid alkylesters were used with the advantage over 
orthoacid ethylesters. The advantage of this procedure also consists in the fact that it is not necessary 
to prepare the free aminourea, and starting salts of amidinoureas are easily available through the 
hydrolysis of very cheap dicyandiamide. 

The subject matter of this invention for the preparation of 5-azatytosines, having the general formula I, 
consists in the fact that the amidinourea salt, having the general formula II 

NH 2 -CO-N=i-HH 2 .EI 

where: I is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into a 
reaction with an orhoacid ester, having the general formula III 



£_C -or 1 

^Nr* 

where* 

R has the same meaning as in formula I and R is alkyl with 1 to 4 carbon atoms, in the N, N 
dialkylamide environment, having the general formula IV 
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/IV/, 



where: R 2 is hydrogen, or alkyl with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

The commonly available amidourea salts with formic acid, or hydrochloric acid, have been proved as 
starting substances. The course of reaction was rapid when the bath was warmed up to a temperature 
of 100°C to 120°C, but at room temperature it was slower. A surplus of orthoacid ethylesters was 
advantageously used for cyclocondensation. N.N-dimethylformamide or N t N-dimethylacetamide were 
advantageously used as solvents. The reaction was slower in other solvents. 

The invention is clarified in more detail in the following examples, but not limited to them. 

Example 1 

Preparation of 5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoformate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1 hour to a temperature of 100°C to 120°C (bath temperature). 
After cooling, the eliminated product is aspirated, washed in methanol, and dried at a temperature of 
110°C in a water pump vacuum. The following will be obtained: 1.75 g (79%) of 5-azacytosine; t.t. > 
350 C C (decomposition); UV: A max 0.1 N-HCI 248 nm (log z 3.80). 

Example 2 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthoformate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated as described in Example 1. The 
following will be obtained: 1.62 g (73%) of 5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N- 
HCI 248 nm (log z 3.80). 

Example 3 

Preparation of 6-methyl-5-azacytosine 

A mixture of 2.94 g of amidinourea formate, 20 ml of ethyl orthoacetate, and 30 ml of N,N - 
dimethylformanide is warmed up for 30 minutes to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 2.10 g (83%) of 6- 
methyl-5-azacytosine; t.t. > 350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log e 3.93). 

Example 4 

Using 2.75 g of amidinourea hydrochloride, and following the procedure specified in Example 3, the 
following will be obtained: 2.02 g (80%) of 6-methyl-5azacytosine; t.t. > 350°C (decomposition); UV: 
A max 0.1 N-HCI 245 nm (log e 3.93). 

Example 5 

Following the procedure specified in Example 3, and using N,N-dimethylacetamide (30 ml) instead of 
N-N-dimethylformamide, the following will be obtained: 2.15 g (85%) of 6-methyl-5azacytosine; t.t. > 
350°C (decomposition); UV: A max 0.1 N-HCI 245 nm (log z 3.93). 

Example 6 

Preparation of 6-phenyl-5-azacytosine 

A mixture of 2.75 g of amidinourea hydrochloride, 20 ml of ethyl orthobenzoate, and 30 ml of N,N - 
dimethylformanide is warmed up for 1.5 hours to a temperature of 100°C to 120°C (bath 
temperature). After cooling, the eliminated product is aspirated, washed in methanol, and dried at a 
temperature of 110°C in a water pump vacuum. The following will be obtained: 1.95 g (52%) of 6- 
phenyl-5-azacytosine; t.t. > 332°C to 335°C (decomposition); UV: A max pH 6.9 248 nm (log £ 4.28). 
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SUBJECT MATTER OF THE INVENTION 

1 . Preparation method of 5-azacytosines, having the general formula I 



/I/, 




!f means hydrogen, alkyl with 1 to 6 carbon atoms, or phenyl, characterised by the fact that the 
amidourea salt, having the general formula II 

^ /II/ » 

HH g -CO-H«C-HH 2 .HX 

where 

X is an anion of hydrohaloic acid, or carboxylic acid with 1 to 4 carbon atoms, will be put into reaction 
with an orhoacid ester, having the general formula III 



,0H T 



/III/, 




Rha e sthe same meaning as in formula I, and R is alkyl with 1 to 4 carbon atoms, in the N, N - 
dialkylamide environment, having the general formula IV 



/IT/, 



where* 

R 2 is hydrogen or alkyl with 1 to 4 carbon atoms, and R 3 is alkyl with 1 to 4 carbon atoms. 

2. The method as per point 1 , characterised by the fact that formate or amidourea hydrochloride 
will be used as the starting substances. 

3. The method as per point 1, characterised by the fact that orthoacid ethyl esters will be used 
for cyclocondensation. 

4 The method as per point 1 . characterised by the fact that the reaction is to take place in the N- 
N-dimethyl-formamide environment, or in the N,N-dimethylacetamide environment at a bath 
temperature of 100°C to 1 20°C. 
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Zpilaob pfipraTy 5-&*ac7toainti 



h 5 " 



(57) ftcficni apadd do oblaati xrfroby 
antiaefcretoricfc^ch alouCenln. Zptiaob 
v^roby die feSeni unoinuje T^robu rel- 
k^ch naoiatvi Idtky obecndho norce I, 
kde R xnaM vbdik, alkyl C. al C fi nebo 
fenyl, tc rjsotjch ^tSicich a y« rel- 
mi dobn* fcralitS. Zptiaob T^roby die 
fefieni apoiiTa* v zahMvda* aolf amidi- 
iionioioviJi a eatery ortho)c7aeliii v pro- 
atfedl N.N-dlaOJQ'lamidCl. 
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CS 269 077 Bl 1 
Vynalez ae tyke zpoaoby pfiprary 5-azacytoaiad, tj. 4-a»lao-l ,3 ,5-triazia-2( 1H)-oad 
obecn6ho vzorce I 



kde B zaa5i -rodik, alkyl a 1-6 atony uhliku feayl. 

Hektere elouceaiay obecaebo vxorce I Tykazuji aatlaekretoricke uciaky u tan* a za- 
roT« TyrazaJ snlSnjl "ryakyt a rozaah SaludeSaich vfedft r daTkdch, ktere J ecu pro orga- 
nic, aetoxicke. Tak aaaotay aeaubetltuoraay 5-ezacytoaia pfi darce 3 0 «g/kg haotnoati 
zamezuje tdaef na 100 * tvorbu experiaeatdlnich Saludecaicn rfedu |Ciaak, Piakala, KorbOTd, 
Cizkova KucerOTa: Experieatia 42, 32 (1966)]'. HSkterd 6-aryl-5azacytosiay inhibuji tvor- 
bu e*>eri*eatalaLich ialadecaich rfedo. aa 41 ai 86 *. [aural, Oochata, Aoyagl, Oeda: Jap. 
pat ^ykl apia c. 7 670 780 (1976); Chea. Abatr. 86, 29889 h (1977)]. 5-Axacytoai* Je ta- 
ke ^yzaamaya aeziprodukte. pro Tyrobu cytoataticky vyeoce uSiaaych 5-azacytoainovych nu- 
kleoeldft (5-axacytidln, 2'- deoxy-5-axacytidia a.l^-D-arablixofuxaapayl-J-aiacytoala). 

5-axacytoainy ae deji pfipravit parcidlni hydrolyzou 2,4-diaaino-l ,3 ,5-triaziau, cy- 
klizaci acylamidiaoaoiovia, koadeazaci kyeaguanldlnii a eahydxldy kyaelin, dale oxldecl 2- 
eaiao-4-»erkapto-1,3,5-triazi»u aebo reakci acylurethaau a guaaidiaea (Saolia, Eapoport: 
s Trlaziaea aad Derivative., Iateracieace, Hew Tork 1959). 5-Azacyto.iay ae dajl ddle pfi- 
pravit eaoaotfzou 4-aethozy-l ,3 ,5-tri«ia-2( 1H)-oao [Piakala, Cut: Collect. Czech. Chea. 
Coaaua. 28, 1681, 1963)1 nebo cyklokoadenaaeeai aaidiaoaocovia a rtzn^ni derivdty kaxboxy- 
lovych kylelin [ Piakala: Collect. Czech. Chea. Coaaua 32, 3966 (1967)]. KeJlepSlch vyaled- 
kA bylo pfltoa doaazeao pH pouiiti diaethylacetalu dimethylfoiaaaidu aebo esterd ortho- 
kyaelia Vzhledea k vysoke ceae diaethylacetalu diaethylflonnaaidu a obtizae doatupnoati 
dielkylacetald Jinych dialkylaiaidO je z vyrobniho hlediaka vyhodaeJM poulltl eatert ort- 
hokyaelia, ktere Jeou podstatae levari a obecae dobfe do.tupae. Sevyhodou eatert ortho- 
kyaelia Je Jejich aizgi reaktivita, co2 vyiaduje pouiiti vySSich teplot (okolo 150 C). Je- 
likoS volne aaidiaoBoeovtay jaou pfi uredeaych teplotdch neatale. dochdzi ke Tzaiku redleo- 
5fch produktd, coi snlJuoe celkOTy yytSiek i kvalltu ziskdvaaych produktt. 

DalSia studlea tohoto pMatupu k pMprare 5-aiacytoaiaii bylo zdiatSao, ze uvedeae ne- 
dostatky ae dajl odatraait pouiitia aoli aaldlaoaocoYia a alaeralalal aebo karboxylovyai 
ter 3 ellaa»i. Heekce tJchto aoll . eatery orthokyselin probHU pfe^pi^S anad^o ill pfi n±i- 
Slch teplotdch, ve vyaokych vytizcich a zlakaae produkty aeji relai dobrou kvalltu. He J- 
lepfil prObSh aela reakce pfi pouziti H.R-dialkylaaido Jako rozpou8t5del. Beakce byla pro- 
TadSaa zahfiraala aa 100 ai 120 °C (teplota lazag), avaak probiha poaaleji i pfi ailiich 
teplotdch. K cyklokoadeazacia bylo uiiyaao alkyleateru orthokyaelia, a ^ybodou ethyle.tera 
orthokyaelia. Vyhodou pfedlozeaeho poatupa dale Je, ie zde odpada pfiprava Tolae amidlao- 
aocoviay a Tychozl aoli aaidiaoaocovin O aou aaadao doatupad hydxolyzou velai leva e ho diky- 
a&diamldu. 

Podstata vynalexu Z pAsobu pflprayy 5-axacytosini obecneho Txorce I spoilvd v torn, ie 
ae aiM anidtnomoCoviny obecn^ho vzorce II 



J 



ira 2 -co-i?=C-NH 2 .Hx 



kde X je anion kyaellny halogenvodlkove nebo kioboxylov^ kyeeliny s 1 ai 4 atomy uhllku, 
uvede do reakce a esterem orthokyseliny obecneho vzorce III 
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/ 



OR 1 



R-£ OR 1 /III/, 

kde R znaci tote2 Jako ye vzorci I a B 1 je alkyl a 1 al 4 atomy uhllku, v proatfedl 
- di alkyl ami du obecn^ho vzorce IV 

e^-c.h/ /IV/, 

kde R 2 vodik nebo alkyl s 1 al 4 atomy uhliku a B? je alkyl a 1 ai 4 atomy uhllku. 

Jako v^chozl latky ae oavedfiily dobfe doatupne* aoli amidinomocOYiny a kyaelinou mra- 
Yen21 nebo chlorovodikovou. Reakce mela rychiy probea pfi zahfirani lazne na teplotu 100 
ai 120 °C, pomalu vfiak proMhala J12 pfi teplote miatnoati. K cyklokondenzaci bylo a r^bo- 
dou poullvano nadbytku ethyleateru orthokyaelin. Jako rozpouetedla byl uf iv£n 8 v^hodou 
N,N-dimethylformamid nebo N t K-dimethylacetamid. 7 Jln^ch rozpouetedlech problhala reakce 
pomalu, 

Ddle Je vynalez bllie objaanea t pfikladech proredeni, anii ae na ne omezuje. 
PMklad 1 

PMprara 5-azacytoainu 

Sm$a 2,94 g mravenCanu amidinomocoviny , 20 ml orthomravencanu ethylnate'ho a 30 ml B,H- 
-dl«ethyirornanidu ae zahMva 1 h na 100 ai 120 °C (teplota laznS). Po ochlazenl ae vylou- 
ceitf produkt odaaje, promyje methanolem a vyauBi pfi 110 °C ve vakuu rodnl r^vevy. Zlaka 
ae 1,75 g (79 56) 5-azacytoeinu; t. t. > 350 °C (rozklad); OV; j^^O, 1H-HC1 248 nm (log £ 
3,80), 

Pfiklad 2 

Smea 2,75 hydrochloride! amldlnomocoviny, 20 ml orthomravencanu ethylnate'ho a 30 ml 5,B- 
-dimethylformamidu se zahMvd 1 ,5 h na 100 ai 120 °C (teplota laznS). Po ochlazeni ae vylou- 
£eitf produkt odaaje a zpracuje Jako v pfllcladu 1 • Ziaka ae 1,62 g (73 %) 5-azacytoainu, 
t. t.^350 °C (rozklad); tJ7:A Ba3C 0,1 H-HC1 248 nm (log 6 3,80). 

Pfiklad 3 . 

Pf Iprava 6-incthyl-5-az«cyto8inu 

Smea 2,94 mravencanu amidinomocoTiny, 20 ml orthooctanu ethylnateho a 30 ml H,N-dime- 
thyl form ami du ae zahfrlvd 30 mln. na 100 ai 120 °C (teplota lazae). Po ochlazenf ae vylou- 
cen^ produkt odaaje, promyje methanolem a vyaufif pfi 110 °C re vakuu vodnl r^-revy. ZjCakA ae 

(log£ 3,93) 
Pflklad 4 



2, JO g (83 %) 6-aethyl-5-azacytoainu; t. t. >-350 °C (rozklad); UV:A N-HC1 245 nm 

max 



S pouiitlxn 2,75 g hydrochloridu amidinomocoviny ae poatupem podle pfikladu 3 ziaka* 
2,02 g (80 %) 6-methyl-5-azacytoainu t. t. p*350 °C (rozklad); ^:A aax 0 f 1 fl-HCl 245 nm 
( log £3,93 )• 
Pfiklad 5 

Poatupem podle pMkladu 3 s« za pouiitl ITjH-dimethylacetamidu (30 ml) miato K,N-dime- 
thyirormamidu zfaka 2,15 g (85 *) 6-methyl-5-azacytoeinu; t. t.^> 350 °C (rozklad); 0V; 
Amax 0 ' 1 K " HC1 245 ^ < lo *£ 3,93). 
Pfiklad 6 

Pfl prava 6-fenyl-5-azacytoslnu 
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t . , po nl orthobenxoanu ethylnat^o a 30 ml K,H- 
S» 6 . 2.75 hydrochloridu M > id J non0 ^' , 20 o, (teplot . lame). Po ocblasenl se vy- 
dimeth7lfoi»aoidu ae *ahfl^ 1,5 h na .o« ^ 0<; ^ vakuu Todnl v^ 6t7 . 

louCeny produtt odaaje, pro^e -netbaaolen a rjs P (rolUL ad); OV: A^HS.S 

Zia*. ae 1,95 S (52 *) 6-fenyl-5-~.cyto.iau; t. t. 332 
248 xun (log£ 4,28). 



*4 se 
na 



PfiEDMST VTNALEZU 
Zpuaob pKpravy 5-axacy*osi*u obecneho vzorce I 



7 /i/, 



E 



' ».,,..« • ' — — 

aaidlaomoiovliiy oDecnSho vzorce II 

|*2 /II/, 
JSH 2 -C0-H=-C-5H 2 -HX 

« X 3 a anion ^ b^en.od^ nebo • » - * — 

r "ede 2 Tea.ce a eatexe. — ih. ~orce XH 

£ .oh' 

\ob' 

rrlou- 1e alwx a 1 ai 4 atony uhliku, t proatfedl H.B- 

• .dialkylamidu obecneho vsorce IY 

v ~ ,3 

/IV/, 




, v ,wi . 1 ai 4 atomy uhllta a R 3 Je alkyl s 1 ai 4 atony uhlltai. 

ci .rth*J»tll». dl t pr08tfedf H.N-dinethyl- 



V: 
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